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Rice and the Vitamin B Complex
By Virginia R. Williams and E. A. Fieger
The cereals—botanically, those grains and seeds of the grass family
—
have been the chief food of mankind for centuries. As late as the Roman
era the goddess Ceres, for whom "cereals" were named, was deeply re-
vered as the special guardian and benefactress of the grain. Each civili-
zation has been characterized by the cultivation of one particular grain
crop—wheat having become the "staff of life" of the Western world, just
as rice has been the mainstay of Oriental peoples. In this hemisphere a
like esteem for rice has been shown by the populations of Louisiana and
neighboring states as well as Cuba and Puerto Rico, where large quan-
tities of rice are consumed annually.
Since the germ and bran layers are removed by customary milling
operations, rice is usually consumed in the "polished" state, although
scientists have known for the last quarter-century that the better recog-
nized B vitamins were located principally in these removed portions.
The findings of vitamin research have prompted many endeavors to dis-
cover dietary uses for rice polish and rice bran as well as aroused ques-
tions with regard to the influence of variety and milling on the content
of the newer B vitamins. In the attempt to answer some of these ques-
tions, this investigation was undertaken.
At the present time at least eleven substances are recognized as B
vitamins: thiamine or B^; riboflavin or B2; niacin or nicotinic acid;
pantothenic acid; pyridoxine or B^; biotin; inositol; choline; para amino-
benzoic acid; and two folic acid factors. Bio and Bn. Although only the
first three of these eleven compounds are definitely known to be needed
for human nutrition, the analyses undertaken here included also panto-
thenic acid, pyridoxine, biotin, and inositol in the event that later work
might prove these vitamins necessary to man. The functions of the B
vitamins as far as they are now known are given below.
Thiamine or Vitamin was the first B vitamin to be recognized and
isolated and, for that reason, the clinical picture of functions and defici-
ency symptoms is now practically complete. Thiamine is needed by the
body in its use of starch and sugars derived from the diet or made in the
body. When an individual lacks thiamine, the emotions are affected first
—and later, the nervous system. Loss of appetite, a feeling of fatigue,
digestive disturbances, muscular weakness, pains in arms and legs, swell-
ing in ankles and face, and lowering of blood pressure indicate the onset
of Bi deficiency. In more severe cases, the entire nervous system is af-
Ifected,
resulting in what is called "polyneuritis" and "neuralgia." Fre-
quently the muscles in the calves of the legs will cramp and at a later
stage, loss of use may occur. "Beri-beri," the name applied to conditions
of severe lack of thiamine, is recognized by such symptoms as lameness,
lack of muscle coordination, disturbance of the nervous system followed
by labored breathing, overgrowth of the right side of the heart, and
finally, death from heart failure.
Riboflavin, or B^, regulates the speed of certain chemical reactions of
the body, assists in the body use of starch and sugar, and functions in
the seeing mechanism of the eyes. Individuals who consume diets inade-
quate in riboflavin develop a condition known as ''cheilosis," character-
ized by sores on the lips and in the corners of the mouth, a scaly greasy
condition around the folds of the nose, and inflammation of the tongue.
Roughness, itching, and burning of the eyes as well as a sensitivity to
light may also occur.
Niacin or nicotinic acid, like riboflavin, assists in the body's chemical
reactions and helps to transport hydrogen through the system. Unlike
thiamine, slight niacin deficiency cannot be recognized by any charac-
teristic symptoms. After long deprivation, a drop in the blood level of
niacin as well as the onset of "pellagra" are the first indications of niacin
hunger. A definite type of sores appear in the mouth and on the skin
over the nose, forehead, hands, wrists, elbows, knees—^in fact any part of
the body exposed to sunlight and friction. Many persons suffering from
pellagra experience digestive disturbances, loss of appetite, and diarrhea.
Continuance of the illness results in mental disorders—clouding of the
mind, uncontrollable grasping of the hands, rigidities, and finally death.
Persons developing pellagra are ordinarily on such poor diets that they
lack vitamins other than niacin, but niacin appears to be the principal
deficiency.
Recent work indicates that pyridoxine may be needed in the diet of
human beings since it appears to help in curing some cases of muscular
weakness, nervous disorders, acne, and nausea of pregnancy. Pyridoxine
deficiency produces "rat pellagra" in rats, and results in convulsions in
dogs, chicks, and pigs. Pantothenic acid is needed by chicks for normal
feathering and good skin condition. It prevents gray hair in rats, but so
far has not been shown to exercise the same function in human beings.
Rats and mice need inositol for normal growth and production of hair,
as well as for the maintenance of normal liver condition. Graying of
hair in rats results from lack of para aminobenzoic acid, but there is no
conclusive evidence that it serves the same purpose in human beings.
Biotin hunger produces in rats a characteristic skin trouble, graying of
the fur, and loss of hair around the eyes, resulting in "spectacled eye."
The bottoms of the feet of chicks that are biotin deficient become rough
and calloused and may in more severe cases become encrusted and bleed.
A human being on a diet containing large quantities of raw egg-white
develops symptoms known as "raw egg-white injury" which are relieved
by feeding foods containing biotin. Biotin is sometimes helpful in curing
cases of acne and skin eruptions in human beings. Choline is undoubtedly
used by animal bodies as a building unit and may help regulate the body
use of fats. It is definitely needed by rats, dogs, rabbits, guinea pigs,
chicks and other animals, but human needs have not yet been investi-
gated. Vitamins B^o and B^ are needed for normal feathering in chicks
and for the prevention of anemia.
Experimental Work
In September of the 1942-43 milling season, laboratory workers col-
lected one hundred rice samples from 13 Louisiana mills and one Ar-
4
kansas mill. The collection o£ samples from many mills rather than one
mill was held desirable in order to obtain data representative of milled
samples in general. Samples of rice were collected and examined during
the 1941-42 milling season, but the results of those anlyses were used for
preliminary study only. The samples were divided into two main groups:
(1) samples of brown rice of six outstanding Louisiana varieties
(Blue
Rose, Fortuna, Early Prolific, Nira, Rexoro, and American Pearl) collected
for the purpose of studying differences among varieties, and (2) samples
of milled fractions of three typical varieties (Blue Rose, Early Prolific,
and Fortuna) for the purpose of studying differences in vitamin content
of the different milled fractions.
These milled fractions consist of the products obtained through the
different operations in the milling process, as more and more of the outer
coats of the rice grain are removed and the rice progresses from the
original rough state to the finished product. In Louisiana, the fractions
usually consist of: (1) brown rice, (2) first break rice, (3) second break
rice, (4) brushed rice, and (5) finished rice. The by-products of the mill-
ing process are (6) rice polish and (7) rice bran, which may also be
considered milled fractions and consist of the removed outer coats of the
grains.
The samples were analyzed by a combination of chemical and micro-
biological methods. Thiamine, riboflavin, and pyridoxine were deter-
mined chemically; and the other vitamins, microbiologically. Further
information on these methods will be furnished on request by the De-
partment of Agricultural Chemistry and Biochemistry, Louisiana State
University.
The influence of variety on vitamin content is shown in Table I and
that of milling in Table IL As may be seen, no outstanding differences
TABLE I













































































Bi - 63 . 49 micro-ounces. Niacin- 634 . 92 micro-ounces. B2- 95 . 24 micro-ounces.















































































































































































































































































































































































































































in the vitamin content of the several varieties was demonstrated.
Some
slight differences were apparent when individual values were compared
with averages or when a simple rank number was assigned to each variety
for the different vitamins and the ranking scores totaled. After such
a
procedure, the long-grain rice, such as Nira and Fortuna, were highest m
vitamin content. The Rexoro, Blue Rose, and Early Prolific varieties
occupied an intermediate position, and the shortest-grain variety of them
all, American Pearl, was lowest. This finding seemed reasonable since,
m
general, the long-grain varieties have more surface per volume and hence
more area of bran layers.
As is shown in Table II, without exception the vitamin content
of
the rice samples was found to decrease with increased milling, i.e.,
as the
rice proceeded from the brown to the polished form. This
conclusion
agrees with data obtained for other grains and demonstrates
that for
rice, also, the members of the B complex are located principally m the
bran coats and germ of the grain. Since approximately 50-70 per
cent of
the vitamins were removed in the first milling operation (from
brown
to first break rice) and the remaining three operations removed
only an
additional ten per cent, even an undermilled rice is not an
outstanding
source of B vitamins.
Rice polish and rice bran proved themselves excellent sources,
and
brown rice a good source, of all the vitamins studied except riboflavin.
White cornmeal and hominy grits contained as much riboflavin per unit
weight as did brown rice, even though the former products are not
whole
grain ones. Polished rice contained no important amounts of any of
the
B vitamins with the possible exception of pyridoxine and inositol. Since
human requirements for these vitamins have not been established, how-
ever, their dietary value in rice cannot be judged. From Table II it may
be seen that brown rice generally loses from 66-87 per cent of its
vitamm
content in the milling process, and polished rice contains only eight
per
cent of the vitamin content of rice polish.
The daily consumption of rice in southern Louisiana is approximately
one-third to one-fourth pound per person, and on such a basis represents
a sizeable portion of the daily food intake and furnishes the
major part
of the individual's carbohydrate requirement. Although this
quantity is
almost entirely polished rice, it supplies one-twenty-fifth of
the person's
thiamine need and one-seventeenth of his niacin requirement. The same
amount of brown rice would supply one-quarter to one-fifth of an
indi-
vidual's thiamine and niacine requirement, and, therefore, it is
obvious
that diets containing such sizeable quantities of polished
rice must be
balanced with other foods which are rich in B vitamins. The potentiali-
ties of brown rice as a food cannot be overemphasized, not to
mention
those of rice polish and rice bran. Every opportunity to use these
whole
grain products should be taken. When the function of other B vitamins
is fully understood, brown rice, rice polish, rice bran, and
perhaps pol-
ished rice also may assume added importance as food sources of the
B
complex.
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